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NEW methods for producing spectra of highly stripped ions, such as Zeta,1 the theta pinch,2 and the thin-foil technique,3 
have renewed interest and provided many new observations con-
cerning these atomic systems in the last few years. However, even 
in the 2-electron (helium-like) atomic systems, there are still 
important gaps in our knowledge. In the absence of definitive 
quantum-mechanical calculations, extrapolation procedures are 
of great importance in establishing tentative values for the 
classification of the observed solar and laboratory spectra. 
B. Edlén of Lund has been a pioneer in the use of extrapolation 
procedures. In 1952, he compared some previously unpublished 
data with his extrapolations of term values in the helium-like iso-
electronic sequence.4 I t is the purpose of this paper to present some 
additional extrapolations and interpolations in the same sequence. 
Extrapolation Method 
We utilized a four-parameter formula 
Tr=A+BZ+CZ2, 
and evaluated the four parameters by use of a nonlinear least-
squares method coded for a CDC 1604 computer. We used the 
expression that resulted to interpolate and extrapolate in Edlén's 
table of term values, with apparent rms errors of about 100 cm-1. 
The results are presented in Table I. 
All of the experimental observations in Table I are taken from 
Edlén except that of the 2s 3S term of N vi, which was established 
at 1 066 910 cm"1 by Bockasten.5 
Extrapolation of the 2s 1S Term 
Since only the first three values in the sequence have been ob-
served for the 2s 1S term, this is a special case requiring a long 
extrapolation. We used two procedures. The first involved fitting 
Akerib's three-parameter formula6 T= (a+bZ)Zs to the known 
term values; the second involved fitting a second-degree poly-
nomial to the interval between the 2s 1S and the 2s 3S terms. The 
TABLE I. Term values (in cm-1) of the helium isoelectronic sequence. 
TABLE I. (continued). 
TABLE I (continued). 
aAkerib formula fitted to 2S 35 —2s JS interval. b Sharma and Coulson expansion. c The terms marked * are our calculated results. All others are experi-
mental observations from Edlén. 
two procedures produced equivalent results, which were compared 
with the theoretical calculation of Sharma and Coulson.7 The 
comparison is shown in Table I. 
Because of the lack of experimental data, it is not possible at 
this time to resolve the disparity between the extrapolated and 
theoretical results for the singlet term. We have therefore used 
Sharma and Coulson's term values to predict the wavelengths of 
the 2s 1S—np 1P transitions for n = 3 and « = 4. These 1P terms 
are known, as shown in Table I, so the lines should be observable 
in the vacuum ultraviolet. The uncertainty in the wavelengths 
is of the order of 2-4 Å, but the interval between the lines has a 
much smaller uncertainty. The results are shown in Table II . 
TABLE II. Predicted wavelengths in angstroms of the 2s 1S — np IP 
transitions, based on the 2s 1S terms from Sharma and Coulson. 
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